Fragment-fragment-γ triple coincident measurements of the 28 Si + 28 Si reaction at E lab. = 111.6 MeV carefully chosen to populate J = 38 + resonance have been performed at the VIVITRON tandem facility by using Eurogam Phase II γ-ray spectrometer. In the 28 Si + 28 Si exit-channel, the resonance behavior of the 28 Si + 28 Si reaction at the beam energy is clearly confirmed.
I. INTRODUCTION
The appearance of quasi-molecular resonances in light heavy-ion collisions such as 28 Si + 28 Si [1] or 24 Mg + 24 Mg [2] may open up the possibility for studying nuclear structure at high spin in the continuum of the combined complex. The large-angle yields in the elastic and inelastic scattering channels show correlated narrow-width resonant structures, which have been suggested to be associated with quasi-stable configurations with extreme deformation [3] . This interpretation is supported by Nilsson-Strutinsky model calculations of the potential energy surface, yielding high-spin prolate shape isomers in the 56 Ni-48 Cr mass region [4, 5] and by the recent discovery of a new region of the superdeformation for A ≃ 60 [6] .
This very striking quasi-molecular resonant structure is possibly connected to a rather unusual subset of high-spin states stabilized against the mixing into the more numerous compound nucleus states by some special symmetry [3] . As a matter of fact recent theoretical investigations have indicated that shell-stabilized "hyperdeformed" shapes may exist in the 56 Ni nucleus with large angular momenta [5] . By the use of a molecular model proposed by Uegaki and Abe [7] , a stable configuration of the dinuclear system is found to be an equator-equator touching one, due to the oblate deformed shape of the 28 Si nuclei [8, 9] . In this paper, we present for the first time experimental results using very powerful coincidence techniques, which indicate the possible occurence of a butterfly mode responsible for the quasi-molecular resonant structure and the search for highly deformed bands in the 28 Si nucleus produced in the 28 Si + 28 Si reaction at a resonance energy E lab = 111.6 MeV. II were obtained with standard γ-ray sources and a AmBe source for the higher energy γ-ray region [12, 13] .
II. EXPERIMENTAL PROCEDURES

III. EXPERIMENTAL RESULTS
In order to better understand the experimental results, we present in the Fig.1 been obtained by using mass spectra constructed by standard binary kinematic relations [12] .
The γ-ray emitted by excited fragments are detected by the Ge detectors of Eurogam Phase II. Doppler-shift corrections were applied to the γ-ray data on an event-by-event basis using measured velocities of the detected fragments by using the following relativistic-like equation : A -Coincidence measurement for 28 Si + 28 Si exit channel
Reaction Q-value spectra were obtained for the different binary-reaction channels based on the known entrance-channel parameters, the deduced mass of the fragments, and the measured fragment angles. In Fig h in perfect agreement in the elastic channel with the previous data of Betts et al. [10] .
The fact that the measured angular distributions in the elastic, inelastic, and mutual excitation channels correspond to shapes characterized by the same single Legendre polynomial squared means that the resonant behavior is dominated by a unique and pure partial wave associated with the angular momentum value L = 38h. This value can finally be considered as the spin of the well defined and isolated quasi-molecular resonance. The dominance of the angular momentum L = 38h in these three resonant channels implies that the projection of the spin along the direction perpendicular to the reaction plane is m = 0.
In order to understand this disalignment we will focus our analysis on the fragmentfragment-γ coincidence data of the 28 Si + 28 Si exit channel. Spin-alignment estimations of the low-lying excitation states (single inelastic 2 
where A(K π ) is the total feeding of a K π bands of the 28 Si.
The strong feeding of the K π = 3 Pronounced structures, are observed at high excitation-energy. Since the number of possible mutual excitations becomes very large above 11 MeV in this channel, the good agreement between experimental data (points) and TSM calculations (curves) for excitation-energy spectrum (see Fig.8 ) at low energy implies that the reaction does not proceed via resonant effects in this exit-channel. This confirms the lack of resonant structures in excitation functions for the 28 Si + 28 Si → 32 S + 24 Mg channel. The disagreement between the experimental data and the TSM calculations at high excitation-energy has been investigated by looking at the γ-ray spectra of the 24 Mg and 32 S nuclei with a gate on the excitation-energy (E X > 10 MeV). It is shown that the γ transitions corresponding to the 24 Mg and 32 S nuclei in this region E X > 10 MeV can be formed by the mutual states in a very complicated manner that the TSM model cannot take into account due to a lack of knowledge about the experimental states at very high E X .
The study of the 32 S + 24 Mg exit channel using fragment-fragment coincidences has been supported by the fragment-fragment-γ measurement. The γ-rays associated to 32 S and 24 Mg have been established [12] . The γ-ray spectrum of 24 Mg shows more γ-ray transitions between positive parity states and also the appearance of the high excitation-energy 6 + 1 (8.11
MeV) and 6 + 2 (9.53 MeV) states. In summary, the desexcitation of the 24 Mg nucleus during its rotation seems to feed the first rotational bands K π = 0 + and K π = 2 + , which correspond to the prolate deformation.
A more unexpected result for 32 S + 24 Mg exit-channel arises from the spectroscopic study of the 32 S nucleus (see Fig.9 ). According to the branching ratios of the 1
arising to the 32 S desexcitation, which have been given by Rogers and al. [16] , there is an indication from our data of a signature of a new γ-ray transition,
We can remark from the inspection of the γ-ray spectrum of 32 S, as shown in the Fig.9 
